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(54) FASTENING CONTROL DEVICE FOR FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To maintain the fastening pressure to be 
applied to a fuel cell main body at a desirable value by arranging a 
bellows and a fastening spring between a support plate and a fuel cell 
main body, and detecting the pushing force of the bellows and the 
fastening spring so as to control the flow of the medium into the 
bellows. 

SOLUTION: A fuel cell stack 9 of a fastening fitting 10 is surrounded 
by temperature insulating plates 9A, 9B for sealing. Plural fastening 
bellows 13 are arranged between a lower end plate 11 and an upper 
end plate 11 arranged in an upper side of the temperature insulating 
plate 9B, and fastening springs 14 are arranged between the fastening 
bellows 13. Inert gas is led into the fastening bellows 13 from through 
holes 15, 16 formed by the fastening bellows 13 and the lower end 
plate 11. A pressure sensing sheet 17 is arranged between the upper 

end plate 12 and the fastening spring 14, and the pushing force of the fastening spring 14 is computed on 
the basis of the detecting signal of the pushing force from the pressure sensing sheet 17, and the pushing 
force of the fastening bellows 13 is computed on the basis of the internal pressure thereof. A sum of both 
computed values of the pushing force and a difference between both the pushing force and a reference 
pushing force are obtained, and the internal pressure of the fastening bellows 13 is controlled so as to 
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eliminate the difference between both the pushing force. 
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* Notices * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]ln what arranges a fuel cell body between support plates of the upper bottom, binds between both 
support plates tight with a rod with a bundle, and pinches a fuel cell body between support plates, Bellows 
and a spring with a bundle are arranged between a one side support plate and a fuel cell body, A pressure 
detection means to detect thrust of bellows and a spring with a bundle between bellows and a spring with a 
bundle, and a one side support plate is arranged, A control device with a fuel cell bundle by which it is 
providing-control section which holds clamping pressure which controls in-and-out of medium to bellows 
according to detection value of pressure detection means, and is applied to fuel cell body to desired 
clamping pressure characterized. 

[Claim 2]The control device with a fuel cell bundle according to claim 1 providing a breakthrough which goes 
a medium in and out according to a detection value of the above-mentioned pressure detection means in the 
corresponding fuel cell body and bellows side. 

[Claim 3]The control device with a fuel cell bundle according to claim 1 forming the above-mentioned 
pressure detection means in a rod with a bundle. 

[Claim 4]The control device with a fuel cell bundle according to claim 1 installing a pressure-sensitive sheet 
as the above-mentioned pressure detection means between bellows with a bundle and a spring with a 
bundle, and a fuel cell body. 

[Claim 5]The control device with a fuel cell bundle according to claim 1 forming the above-mentioned 
pressure detection means for a strain gage in a rod with a bundle. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the control device with a fuel cell bundle for binding tight the 

fuel cell stack which laminates a monotonous type cell. 

[0002] 

[Description of the Prior ArtJThe composition of a fuel cell stack, for example In the case of a fused 
carbonate fuel cell (operating temperature of 650 **). The porous ceramic sheet (electrolyte plate) 
impregnated with melting carbonate which is an electrolyte solution is inserted with an anode (fuel electrode) 
and a cathode (oxygen pole), The gas header for supplying gas to a separator is laminated to the fuel cell 
body which laminates by turns the separator having the function to carry out supply discharge of fuel gas 
and the oxidation material gas at it, and to make it flow through the electrical and electric equipment, to 
many layers, and these whole is included in it at a device with a bundle. Clamping force is added in order to 
improve contact nature between each part articles, to secure electric conductivity, and to secure gas-seal 
nature. It is always necessary to maintain this clamping force at a proper value. From the former, many 
bellows operator control panels with a bundle which control bellows with a bundle and its internal pressure 
have been used as a device with a bundle for maintaining clamping force at a proper value. 
[0003]That is, in the fuel cell of a high temperature form like a fused carbonate fuel cell, if the instrument with 
a bundle with which clamping force changes by stroke like [ the dimensional change of the height direction 
of the whole stack by a temperature change is large, and ] a spring with a bundle is used, clamping force will 
change during the deactivation (a temperature-up elevated temperature is included) and operation of a fuel 
cell. If prolonged operation is performed, in order to secure proper power generation performance and gas- 
seal nature, that it is necessary to change clamping force will arise. Therefore, bellows with a bundle is used 
in many cases. 

[0004]However, when binding tight only with bellows with a bundle, a certain abnormalities occur in bellows 
with a bundle, or a bellows operator control panel with a bundle, and clamping force may fall out. Once 
clamping force will be below a limit value, irreparable damage will be done to a fuel cell and battery capacity 
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will fall greatly. In order to prevent this, as shown in JP.8-45535.A as conventional technology, even when 
bellows with a bundle and a spring with a bundle are arranged in parallel and the internal pressure of 
bellows with a bundle escapes from them, it has composition which secures the minimum planar pressure 
with a spring. 
[0005] 

[Problem(s) to be Solved by the lnvention]ln bellows with a bundle, in the composition shown in JP,8- 
45535.A, the spring with a bundle makes the rate of the clamping force which bellows with a bundle and a 
spring with a bundle pay about 90 to 80 percent about 1 to twenty percent. Thereby, suppose that internal 
pressure control of bellows with a bundle is made to a rough thing. However, in the fuel cell stack of a high 
lamination type and a high temperature form, when it does in this way, since the dimensional change by a 
temperature change will become quite big, it is a problem that it becomes difficult to secure proper clamping 
force. It is a problem that correspondence does not stick, when performing prolonged operation and it is 
necessary to change clamping force. 
[0006] 

[Means for Solving the Problem]A control device with a fuel cell bundle of this invention arranges a fuel cell 
body between support plates of the upper bottom, Bind between both support plates tight with a rod with a 
bundle, and a fuel cell body is pinched between support plates, Bellows and a spring with a bundle are 
arranged between a one side support plate and a fuel cell body, It is in providing a control section which 
holds clamping pressure which arranges a pressure detection means to detect thrust of bellows and a spring 
with a bundle between bellows and a spring with a bundle, and a one side support plate, controls flowing a 
medium into bellows according to a detection value of a pressure detection means, and is applied to a fuel 
cell body to desired clamping pressure. 
[0007] 

[Embodiment of the lnvention]Hereafter, drawing 1 and drawing 3 explain the example of the control device 
with a fuel cell bundle of this invention. Drawing 1 is the general drawing of a control device with a fuel cell 
bundle, and shows drawing 2 and drawing 3 the important section of general drawing. The pressure vessel 1 
is supported by the buck 3 arranged to the installation surface 2. The bottom support plate 5 was fixed to the 
main pillar 4 provided in the pressure vessel bottom, and the rod 7 with a bundle is arranged between the 
bottom support plate 5 and the upper part support plate 6. Where it inserted in the breakthrough which 
provided the thread part (not shown) formed in the both ends of the rod 7 with a bundle in both the support 
plates corresponding to this and a thread part is equipped with the nut 8, The instrument 10 with a bundle 
which binds tight the fuel cell stack 9 and the fuel cell stack 9 to this inside is arranged, the nut 8 is rotated 
and bound tight by a thread part, and the fuel cell stack 9 and the instrument 10 with a bundle are pinched 
among both support plates. 

[0008]The structure of the instrument 10 with a bundle neighborhood is shown and explained to drawing 2 
and drawing 3. The fuel cell stack 9 is surrounded and sealed with the heat insulating boards 9A and 9B, 
and forms longwise approximately rectangular cross section shape. The five springs 14 with a bundle are 
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arranged among four the bellows 13 with a bundle and bellows with a bundle like drawing 3 between the 
bottom end plate 1 1 and the upper part end plate 12 which have been arranged at the heat-insulating-board 
9B upper part. The breakthrough 15 and the gangway 16 are formed in the bellows 13 with a bundle, and 
the bottom end plate 11. Inactive gas, such as N 2 gas, is introduced into the bellows 13 with a bundle from 

the gangway 16. Inactive gas is introduced into the pressure vessel 1 from the exterior, and the internal 
pressure is raised. The pressure-sensitive sheet 17 is arranged between the upper part end plate 12 and the 
spring 14 with a bundle. The pressure-sensitive sheet 17 injects inactive gas into the bellows 13 with a 
bundle according to the spring 14 with a bundle pressing the fuel cell stack 9. The bellows operator control 
panel 20 with a bundle performs the control. 

[0009]That is, the spring 14 with a bundle inputs the detection signal from the pressure-sensitive sheet 15 
according to the thrust of the fuel cell stack 9 into the control section 21 via the line 20A. The regular 
standard thrust to measurement of the fuel cell stack 9 is memorized by the control section 21 . The control 
section 21 calculates the thrust of the spring 14 with a bundle from the detection signal of the thrust from the 
pressure-sensitive sheet 17, calculates the thrust from the internal pressure of the bellows 13 with a bundle, 
and calculates the difference of both sum and standard thrust. The control valve 22 or 23 is opened and 
closed so that the difference may be lost, and the internal pressure of the bellows 13 with a bundle is 
controlled. 

[0010]The control valve 23 exhausts N 2 gas which opened the closed valve with a bundle wide and was 

injected into the bellows 13 with a bundle, and lowers the pressure of the bellows 13 with a bundle. Control 
of the valve 23 with a bundle is also performed by the control section 21. 24 is a buffer which eases a 
pressure. 25 is piping which is open for free passage to the valve 22with bundle-buffer 24-gangway 16. 26 is 
piping and 27 is a control valve. 

[001 1]Under high temperature high pressure, the fuel cell stack 9 stored in the pressure vessel operates. 
Inactive gas, such as N 2 gas, is introduced into the inside of the bellows 13 with a bundle, and the bellows 

operator control panel 20 with a bundle installed in the exterior of the pressure vessel 1 performs the internal 
pressure. The clamping force which the bellows 13 with a bundle generates is determined by the difference 
(P 2 -P 1 ) of internal pressure ? 2 of the bellows 13 with a bundle, and internal pressure P 1 of the pressure 

vessel 1. Then, the differential pressure regulatory mechanism which provided differential pressure (P 2 " p 1 ) 

in the bellows operator control panel 20 with a bundle so that the clamping force of the fuel cell stack 9 
whole might become a regular value performs. The clamping force of the fuel cell stack 9 whole is the sum 
of the clamping force generated with the bellows 13 with a bundle, and the clamping force generated with 
the spring 14 with a bundle. The pressure-sensitive sheet 17 is installed in the spring 14 with a bundle at the 
end, and the detection signal of the pressure-sensitive sheet 17 is transmitted to the bellows operator control 
panel 20 with a bundle. 

[0012]ln the control section 21 , the clamping force of the spring 14 with a bundle is calculated with the 
detection signal of the pressure-sensitive sheet 17, It asks for the clamping force of the bellows 13 with a 
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bundle required for the fuel cell stack 1 whole to serve as regular clamping force by an operation, and 
differential pressure (P 2 ~ p <\) is ad J usted b Y the control section 21 so that bellows with a bundle may generate 

this clamping force. 

[0013]Namely, when the thrust in which the detection signal of thrust and standard thrust from the pressure- 
sensitive sheet 17 are measured as mentioned above, and the spring 14 with a bundle presses the fuel cell 
stack 9 is weak, adjustment. By the result of an operation in the control section 21 , the valve 22 with a 
bundle opens only a certain time with a timer, only the difference of a detection signal and standard thrust 
injects N 2 gas into the bellows 13 with a bundle, and the bellows 13 with a bundle and the spring 14 with a 

bundle make a predetermined value thrust which presses the fuel cell stack 9. 

[0014]When the thrust in which the spring 14 with a bundle presses the fuel cell stack 9 contrary to this is 
strong, N 2 gas which opened wide the control valve 23 closed from the control section 21, and was injected 

into the bellows 13 with a bundle is exhausted, the pressure of the bellows 13 with a bundle is lowered, and 
the bellows 13 with a bundle and the spring 14 with a bundle make a proper value thrust which presses the 
fuel cell stack 9. 

[0015]ln this example, a constant rate of N 2 gas can always be supplied and exhausted to the bellows 13 

with a bundle, without compressing the breakthrough 15 and changing compared with having provided in the 
side side of the bellows 13 with a bundle, since the breakthrough 15 which is open for free passage to the 
gangway 16 is formed in the bellows 13 with a bundle bottom. 

[0016]As are shown in drawing 1 , and the control system in the bellows operator control panel 20 with a 
bundle is made into two lines and it is shown in drawing 3 , the bellows 13 with a bundle is considered as the 
composition which carried out five-piece parallel arrangement of four pieces and the spring 14 with a bundle, 
therefore, two of the bellows 13 with a bundle are controlled by one line of the bellows operator control panel 
20 with a bundle, the pressure-sensitive sheet 17 is installed in the end of each total (five pieces) of a spring 
with a bundle, and the detection signal is considered as the composition which transmits to each system of 
the bellows operator control panel 20 with a bundle. It cannot be overemphasized that it is changeable at 
any cost according to the scale of the fuel cell stack 9, etc. about the number of the bellows 13 with a bundle 
and the spring 14 with a bundle and the number of systems of the bellows operator control panel 20 with a 
bundle. 

[0017]Next, drawing 4 explains another example of this invention. The difference with the 1st example is a 
thing which installs the strain gage 30 in the rod 7 with a bundle which binds the fuel cell stack 9 tight, 
makes deformation of the rod 7 with a bundle the output signal, and transmits to the control section 21 of the 
bellows operator control panel 20 with a bundle and to constitute. Whole clamping force is calculated based 
on this output signal, and the clamping force generated for the spring 14 with a bundle so that that clamping 
force may turn into regular clamping force is controlled by the control section 21 by adjusting differential 
pressure (P 2 " p <|)- 

[001 8]A pressure-sensitive sheet may be installed in some whole whole field of the fuel cell stack 9, for 
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example, the field in which the bellows 13 with a bundle and the bellows 13 with a bundle were installed, 
without installing the strain gage 30 in the rod 7 with a bundle, the detection signal may be transmitted to the 
bellows operator control panel 20 with a bundle, and the same control as the above may be performed. 
[0019] 

[Effect of the Invention]**** - in the fuel cell stack 9 of a high lamination high temperature form like 
according to this invention, When the stroke of the spring 14 with a bundle changes with temperature 
changes a lot and clamping force with the spring 14 with a bundle changes a lot, the detection signal of 
thrust and standard thrust from the pressure-sensitive sheet 15 are measured, Since printing pressure of the 
bellows 13 with a bundle is carried out so that the bellows 13 with a bundle and the spring 14 with a bundle 
may become specified pressure by the result of an operation in the control section 21 about the thrust which 
presses the fuel cell stack 9, The bellows 13 with a bundle and the spring 14 with a bundle are pressing the 
fuel cell stack 9 with the predetermined value, and the clamping force of the whole fuel cell stack is held. As 
a result, for example, thrust is too strong and is using it for the fuel cell stack 9, transform **** of porous 
sintered bodies, such as an anode and a cathode, and worsen an electrolysis reaction, or, Or thrust is too 
weak, the electrolysis reaction of the fuel cell stack 9 worsens, making re-recovery of performance 
impossible etc. does not arise, and the performance of the fuel cell stack 9 can be held with high degree of 
accuracy. When the necessity of changing the clamping force of the whole fuel cell stack is produced by 
prolonged operation, or even when the clamping force of a spring with a bundle changes with the creep of 
the spring material of a spring with a bundle, etc., the clamping force of the whole fuel cell stack can be 
controlled by the bellows 13 with a bundle. 



[Translation done.] 
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[Drawing 1] 
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[Drawing 2] 
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icaH»o«i!!t^a-/i/3 o^ae-rsc cobbl 

SHI&gfgP»9 O^ffiBI-^o f IT< swasiKiiws 
9 7, «»«9 8te«fctfxyK:/l^h9 9*»#Sta 

;b3 0 ©«$!*»■{* 4 OCKKflW^riRlOffff^p 2tf 
fft8LT^*ft»S, ttm«l!!l 0 cD^fig^r i: i5 <^ A, if IrI 

[0051] &tc, cioiia^^iiS^iPioffji^ P 3 

SIM* 3 1 Ot^a-/Wfrfll<l*»3 2 A, 3 4A«JtO 

ft w Twite ^ - 71/ 3 o l fc© t mm<ommc 

<fc *5 , fflKWl&$ffltt 2 0 ©#f ft^-n SP 2 2 A , 24A 

©w«stt4 oiamrz&fctip 2 tmmic mm 
ft<Dmmj5faom7m&fctttzwgfcBf$.&#2 00 

[0 0 5 2] ±$Lfc«fc5^ tit^j-;V3 0©l 

-f£J¥E* P 2#ftfflLTl^fr£> WE*)p4«\ ft 
0^Sfc{i«^->*a-;l/3 0 

*&*as& 9 o t(omm<omm.m:-tft\c>\^ < *rsg 

fiT?<fcV\, f LT> C©#E*Jp 4tt, ffE*)p3£Sf 
f±, J¥E*lp2©*t^ 

SJUip-feAU-* 5 O^tf^-t^U— * 6 0H©$£fi^ 
tcj;oT^465.n§o C<D<t5t^*Jfil OfcfgfiScf 

0O*f(&aWft4 OK 

fi, t^-;Wgj£gp#3 ite<fc*HNEfcp2t<:«Btt: 
«jSfiW*2 0tJ:*ffE*p4*iiP*fc}fJE*p5 (p 
5 = p2 + p4) WfflTSo LrctfiT, ±$Lfdf 
E*lp2^ WlMWiflc4 0ICffffi*p5*ffffl««fe 

[0 0 5 3] C 5 Lfc«US«nfe«m««1 1 0®«)B3 

x&timw&zzf'GKiyk&nmwzmmL. mm fix, 
fflki}xis£-(fft®ik%w&-ttuf, mmw.Hk i o«, 

[0 0 5 4] AV-FSfS (Slit® :2H* + 2e" + 
(1/2) 0 2 ->HzO 

7/- fsjs mmm) : hi -» 2 h* + 2 e " 
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[0 0 5 5] W±attWbfeHJSfl»J©*ffl^^i-;l/3 0 

□•rP 3 2 a , 3 4 a$\ ttafiguetM oicmmj5fa<Dn 

fcfcOfrSilfctf-etS. Lfrfe, flEtlp 1 fc#f9 

0©«ffia)lf*4 Q\Z\$fJzL-)VB$gm3 1 ©Ptt 

10 5Ci:tfT?S?5 0 LfctfoT, «K6»«<*4 0©HJ1£ 

[0 0 5 6] H*0j0*}fi*s;i-;b3Ok:«kft 
ti\ J/rDfitffdt© ; &v ; r l -;W/fft^g|53 2 A, 3 4 
Att, JWJ-fe^U— * 5 0(DgMgP5 9 43.fctfJjSgp-fe^ 
7 0 ©SSS 7 9<OSMW»cS?a<OS^»*Jto 

;weija»f3 lj^ftt-rsctttft^. set, iwj 

(Dtit->*a-^3 0(CiWl ^flU^U-* 5 0*5 

20 «J:tfigg5-fc/<u-* 7 0£»Jtt©iS^*fflK=fc DBjSL 
fc©T% aSffi^mcitJ^UKJEE^^ffl^-frSCi: 

[0 0 5 7] %MM0Wfr&i?a-sl/3 0lcJ:ti& * 
S?a-;WBj«SPtf3 lKX'J y h 3 2 B 
*5>:i— JWBSfittf 3 1 WKJ^Sl-fe^U-* 5 O^fp * 

[0058] $/c, mmmoimmmm 1 oianti « 

30 »#J&£gP#2 0©#fft&£g|52 2 A, 2 4A^ 

^^a-;b 3 o zmm Lfcmmmzmmn^n s.ti p 

T'tSo L*^fc, JfE^p 3*SIS-r 5 Cfct «fc « 

(ommcomconmt} p 4 »ffffls*5cttfTS5. c 

©ffEti p 4 fi» 4 0 KSUi^riRlOffE* p 

2 tmm Lz^nm^ya.-ji 3 0 Ltcmmw 

2 0 ©Ifrft^gP 22A, 24A©StD 
lfttfB*tffffl***Jf p 3 fc/h? <t5C t^T't 
So tfc. 9Ui(^j£flW2 0t«fcSJ¥E*p4^/J^ 

-So 

[0059] w&mnmmmm 1 oe^ntf, 

fiJcoRM 2 0KX , j7h2 2B, 2 4 B*WJftO-p, * 
»*5>a— 0*C©X'j7h2 2B, 2 4 BA>e?i 
50 BU*^6«(S"r5i:i:A^t*o LfttfoT, «|# 
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it. wmtmismiz ooxu y h 2 2 Bimnm&m 

SWf 9 0 OJ^7k*eSM*S?L 9 5 KS3-*5 «fc 3 J&$2 
jli£§?L9 3A, 9 3 BlCg£TS<£?J£$$nT^Sfr 

mnm^mt 9 0 ©swfflji^mfc t trt, 
jgasmi&sFjitwL 9 3 A , 9 3 b ^v*fmw?L 9 

5tf«Jl<WM95ft2 0CJ:»)jfi6ti5i:i:ttftV>o 2 

[0 0 6 0] ^JfifiWOWfrfc^a— /l>3 0T?8, 
-;WfM95ft 3 1 ©*S>a-;WJrflflteiJ3 2 A, 3 4 
A^lcJ/rOfltf/ctf, 01 0t^-r«?fi€-i/"^-;l/3 
0 BcD^ri/j.-MMSPtf 3 1 B #{I*.&^v>:i-;l/#r 

i&^^sij 3 4 a b ox o immzmcm k> mf&mi&t. 

9 7 0 B©SMSI5 7 9 B<DSH^> ? 3.->'H)fft^gP 
3 4 AB©ttg£D*t<-r5©#!I3:U\, 
tmtf, *5?a-/l/*rl&ft£a5 3 4 A B<DfflttSgB# 

3 1 Bi:|S||gP7 9 BfcOgtt^jf P.*^ftBfr5il 

a^T-fr. imams A<owm:&K>%}mf*\zm±.?z> 

[0 0 6 1] £fc, 0 1 1 &<fct>*01 2 tcgrf ttitfets/ 
3.-/V3 0 CtDi^tC, ti/a-;H^figa5M3 1 COt 

#Snfcflte»7 9 CtC^t5nfc3p;Uh?L7 9DIC« 

;UhBT-es^T§«^ci:LTt<ti/\ COiSO« 

£\ t->'i-«#3 1 C<D*i?zL-)\,mm&&® 
3 7 (cti, h B Tffl<r)ir®A^fiR^?L 3 8 tm 

j0t£ttTV^ o #rt/hBTjWBW-te><U-*7 0 
C©8Wffi«fc&£toL4i,>£3£&£a5 7 9 CtfM^ 

c t&*.j^-z i o tvmizzs; *)&m%$><Dt? 

ffl5-fe/<b-£ 7 0 ctD^Uffii ?>*fHUJ:v\k -p^^rgp 

7 9 cA^^nr^So 

[0 0 6 2] Co Lfc0 1 0^0 1 1 tC^Lfc^S/a- 
WfMSW3 1 B, 3 1 Ci:4Sgp-fe^U-^7 0B, 7 

o c t<D\&^<Dmmz. mmim^sm 2 0 tx.> vzf 
p-h9 9 fco^fcfcjsirrs starts, cos 

[0 0 6 3] £t&m<DmHl : ei/ 3.-^3 OTii. ^i?*. 

1 <0*^a-;PSfffl«^ffi3 2 A, 3 4 
AtfJ$W-te^U-*5 0<Dl3ligP5 9 fe^tMttr^U 

*>ftm*z><>\s-Z 5 o-^iSfflH^U-* 7 ooil/iffii: 
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|II-Tffijb^^tliL^^ct3 ; e> ;; i-;l/Jfffl^gP3 2 
A, 3 4 AfcJ;tM£MgP5 9, 7 9WLfA t->' 
a— ;U#rffl^£-gB3 2 A, 3 4 A tfgggp 5 9, 7 9 

9t5<tt>*ISgg|57 9£S/£b£(,«i:bTt>Mb£;t 

zm5<o»&tej±, mrfie^a-^ 3 o %mm? 

-;l/8rffi«£SB3 2 A. 3 4 AtfSJttbfcl^iSWft* 
10 S#^Egf§c 

[0 0 6 4] $mm<DW&*i?a.—)\/3 OTit JSSH* 
^b-£ 5 0tS&Xfm$fc'*l'-9 7 0*Mtt©i&l^ 

a-;V3 0 T*fc}\ 3 UC7. U -y h 3 

2B, 3 4BWfti\ 34B£lg 
tt&vM§$i:bTfcftb3£;t&i>\> 
[0 0 6 5] £ffl{M<D«gft«tt 1 Ottt, fltBffift&K 
U2 0[C«ite^v ; a-;l/3 0*«WL/£*^ 0 1 3K*. 
20 f«Sft*»l 1 0<DJ:9{e, lit^a-Zl/SO^ 
TSgW, t%b^#lMM1-5iti4 5Wgi 
^-b/^b-^6 0, 4Sf?-t*/<U-£ 
7 0^f*il»fflBLTfcJ:V\ C<D«£, *«ift«gfl 
ft 2 0 OSfft^gP 2 2 A , 2 4 A fcjff D fttf SKfctt 
J3£-ti:3}¥E*Jp3(i, 1 1 0©^ft»c«US 

mcm?zmmy3fa£>wE.t> p 4 Awew^a/c do 

[0 0 6 6] £fc, HSfi^JOj^mJfi 1 Oftt, 
OUBSUJBKfcLft* 1 , 01 4tc*-rjBSft«Jfii2 
30 1 0<D<£5fc, tfc->*a-;l/2 3 0, jKRm^iW 
2 9 0j3J:tfx:/K7U— h 9 9^^-r<TR^ffiRJg 
tttLTtiK CCi^ ^S^fiScg|5ft2 2 0©S 

#352 2 8 A, 2 2 8 BfcTLfcTfttf, Srffi«^SP2 2 

2 At±^<«n@o*v«i:=s:So iioi^ mis^ 

«Jfri-*¥i6fcn«lft¥SKJ:»)STlill«&»2 2 2 A* 

2 2 2 A^anBoftv^t-rntf, wifrtfffli-r 

40 S#E*p4 0S^j^J:»)^Wti:5Sf-r5iii:^Tt 

So 

[0 0 6 7] |g%ffl0tt$fUti& 1 OT'ti, x> K^U- 
h 9 9©»S|5tei@-rSSMSI59 9 BfcKttfcff, KM 
gP9 9B*K^4v«flci:LTt>J:v^ STc, 
1 0 T'tt, «Jiftff^fi)tg|5ft 2 0 fCX U -y h 2 2 B , 24 
B*»ttfcAV 7.U>yh22B, 24 B^SlfT, «SS 
#^Sfg|3ft 9 0 O^S^^SPa*S?L 93A, 9 3 B 43«fc 

50 9 0 *8m»©l&tt!dfefcEta Lfc*<, »»»Offig|5$ ft 
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l\> 

[0068] $ac, *ffln<Dm2<DmmmtLT<Dim 
mm3 1 oic-o^xmwrzo mi 5i,tm2mMmcD^ t 
nwM3 1 ocDMmz&mtzimm, mi 6 ami 5 

<7»«)ti3 1 0O1 6-1 6¥ffiQ»TBg0-£&3o 0 

i stc^-rj^tc m2nssgiij(D^s«?fi3 1 ot±, m 

1 ussMojisiiffi i o commit Lxmm ttcm i 4 
<Dmnnm2 1 o^ttbr. 

x>K/l/-h3 2 0«x5^, C(DX>F^U-1> 

3 2 0 McD^gp^in^s in^gBW 3 3 o*m^Z>&*£ 

mv'im'm&z 1 o<Dm^.<Do^>mi 4©»t»2 1 

[0 0 6 9] 01 5*5<fctfEI 1 6 t^-Ti^C, g§2^ 
SteMcD^^Wlte 3 1 Ofi, ritt««Jjn^3 2 2ATO 
$n/cX>F^b-h3 2 CcD$M$3$3 2 2£ 

«JlftffMgW2 2 0 BZmA,T°1)QmZlNm&tf3 3 0 
tttmZ.%o x>F/l/-h3 2 0H\ Jgl^MM 
SWffli 0^flt*5x>Fyu-h9 9f:ra«fc. Wtt 

2«jntl/^„ iP^gPtf 3 3 Ofi, IiJttOiSV^ 

*mspw 3 3 on, %&*»3 1 oimwwbnzm 

[0 0 7 0] C ? LT«fi8£nfc£2Hffiffil©«& 

SUM 3 1 OOfflSifsHJ-oa^JCOl/^TittWrSo ^2 

mmm<Dmnmm3 1 oa, m 1 $mm<D%.mmxibz 
nmw&z 1 oon*#tt4:igfiit, wf^Aaw2 

2 0 B0-**ff DffllfTiff*«£»2 2 2 A**|SL 
fc^lc, fl&4SS^6x^ F7b- F 2 9 9, t&ft£2 9 8 
*5«fctffcWR2 9 7%RtU WfreS?*-;!^ 3 0*5 

«t cf flm^igsNw 290 zmm 2 9 

7, |&8£2 9 8 33<£tfx;/F:7V-h 3 2 0^*S 

HBfttBfilcfiW 2 2 0 BOfl-UfrSx;/ F 3 2 

0©«an»gP3 2 2fcffl3**tMKfaWa5#3 3 0£ 

<fc?fc:JpfSg|$ft3 3 ofcioTJnWSCfcfcJ:!), AM 

ftlSStl 2 2 0 B Ktt, El 1 6 IC^T <fc -5 fCs iP^g|3 
#330 t«txy F7U-F 3 2 0 CDMAP^SR 3 2 2 
K«£T3*£a5 2 2 0 CA«?n-5o 

[0071] Ap^a5#3 3 oic&.-oxtumrcmt. 

K^VyfttttZo LT\ «lft:^SW2 2 0B 
<E>iin«gB#3 3 0^D^ttrc{RiJ<D4SgP^fttSSii:|oiailC 
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0 B J; 5«Ui^riRF©Jf * p 4 tfftffl U 
Jjp*$8B&3 3 0(c<J;SJin*Sst t }:oT^$ 

nfc«^gP2 2 0 C*5<fctf#fffl&£g&2 2 2 AtioT 
[0 0 7 2] tLhlMWt^2*fif6M<0^«?fi3 1 0 

n* 2 2 0 Ecom^2 20c i^as 

#330i:fc«fctK aWM*©«B^iRioa7tS«K:J:* 

S«fc3 1 0<OSUif*:tJfflE*p4*g^tTffffl«-a: 
*Ci:tfT*fN J^m?fi3 1 OO^Ji^OfKUgJa* 

^S«?te3 1 otcititl titv 1 !-;^ 3 o^g 

L/c^fttag]eriPi©}fE^p 3 *mfl 
wmt3 3 o^*p^T^s«?a3 1 o*^£-r«fr 

L*»fe, ffffi^p 3£fflfrr3ctlCcfc*), fltS 

(ticttiWtt$£tttt2 oo5Pflae»tj:*iMi»iRio 
mimmmcomnmmi o#irrsa&£, 0u*tf, 

«fSMt?fi3 1 0«(6t-;a-;l/2 3 O^tiLTM 
Lfcc: i: K J: t) ItSM^flMOT 2 2 0 B £ 

[0 0 7 3] ^2HM!l<D«P*ffi3 1 OTtt, 
30 iSgpo^to^gptf 3 3 0 IC «fc <3 iP^§ fccD i: Lfc^, if 

o*8S*ifi3 i OTli, Ap^gW3 3 o if ic j: 

DStt^rsfe^fcLfc^ 01 7 fc^-rsg^joip 

^g|3W 3 3 0 BOJ; 9 C F tc J; <5*p^§iP^lHM 

»3 3 2*flt*st©i:LTt»«fcv\ ii^-rntf, 
•flwaoijacFB * § c sb 2 mmmnmnmrn 31 ox 
it, zmtommmzpiVit Lfcf)\ %.BtLx$>£ 

m 1 8»cffli^"rss««y<Din»»!H3 3 0 cn&oK, 
40 2o<D«»f3l5*#;l/hK:«fct)S!«U *o»i6**K:J: 

D i)nm<Dmm%mMx $ 5 1 © t rm£t:^\ 
[0074] mzmmm<Dmnm^3 1 oxit. mm^ 
®3 3 o\z£-DXhmrcm^ %m$>M3 3 oowas 

*»Sf*ifK:j:0»SSU x> F^l^-F 3 2 OOSiP 

asi3 3 2 2icm^^r^mtLxmnnm3 1 o*^ 
j«Lfc*^ ip^gp#3 3 OKZiXbaWcmctotSmi 

3 3 0Zmn?i>(Di:LXi>&1,\ ftQ 
$&ft5M3 3 0CJ:5fti«t«I:oT}^lS*nfcaHft^ 
W2 2 0B©IK£#2 2 0Ctfx>F/U-h3 2 0 
50 <0«Jin»a53 2 2fcK#UTI/->SA>6, ©ISftSfijc^M 
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2 2 0 B ©«£gfl5 2 2 0 C (C «fc *) 

[0075] ^znmmayummmz \ o-eti, 
01 3 ic^tmmnm 1 1 oti^st, wra^a 

-£3flE£lp3tt, »H3 1 0©^jS»tSIHi*fc 

^ffl-rsawsfiiojfff* p 4 # Jinawfiysfc »)©*ft io 
co o 7 e] mzmmmvtimmm i $ini$ 

SP3 2 2£JfML/cxy F7U-F3 2 Ofcffl^fctf, 

Wt2>t><DtLT$>&\,\ 
[0 0 7 7] *f6W©»3©H«Sfflli:LT©«ffl 
*S>a-/M 3 0tO^TRit5. 01 9tt^3||fiS 

2 0{±^3HSSP©mift^i>a-;l/4 3 otfliv^ns 
*s?a-7UBdiSttM 4 0©SEK*P^-rs»aBIT* 20 
3 0 0^-r3<fc-5u:, ^3HSS^JC)«?lfi ; e> ; a-;L'4 3 
ott, 311 gMMvni&^Vj.— ;l/3 0<D^i/3.—;VB 
m^U3 1 fcft*T 2 OO^a 4 4 0* 
fflWcSUSfcLTV*. L/ctfot, Bg3i»J<0«ti! 
^>*a-;l/4 3 0 5 ^3! 1 SdtHOtll^^a 

-;I/3 0CDPs)ti:|WI-©«fi!tlcov>T«(l-©?g : ^^ 

[0 0 7 8] *i/3.->VBf$Mtt4 4 Ott, *HPfc«fc») 
fittKJgfiltSnTiot)^ *f*4 4 2 i:, C©#ffc4 4 2 

o»iRrr*ao«WB*ra-^riRifcSf»)iiii»fT»*«n* 30 

Sffl^gP4 4 4 £*>P»flf$£fL3 0 
[0 0 7 9] »3HSfi0(|<O«?fi^S?a-;l/4 3 Ott, # 

oj:5»c:3ta*f*tt6nSo £-f, ««n*/^-*5 0, 

56WI4 5, 0, fg*B4 5, (f^-fc 

^U-*6 0, -, 58W14 5, «Sm:/<U-*7 0<D 

lit, &a$tf k«jss ftfc*w*#*?itf l »&-r 5 «t 9 ~> 

-)Vffit8 2 i:«{C«SLT*ffii«Jlft4 owt 
3c fcffi^iM OfcflW^faOlfE^pSfcft 

T% ^"a-;WfMg|3#4 4 0£, WffigMKMOQgl 40 

e^[p]fcjti^/cijffi(D5^*t[oi-r3 2o©iiffi (01 9 

Ttt, ±®i:Tffi) fc, Zi/z.-Jl&tfffitt 4 4 Ofcjg 
jS£ttfc2O<0SrSlflteg|U 4 4jW<«H:>*U-*5 0 
9*5«fctf8ggfrt^U-* 7 0©&MSI57 91C 

[0 0 8 0] **}, *->*a-;Wg$gfl# 4 4 0KJ&S2 

nrc2oosfft«^W4 4 4tt, ^-oiBPH^waaiJWt 

5 9©gffli:|SSgP7 9©gffii:(DHffi»c-8rr5J:3 50 
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t>, gjfiflimM 0£tt, «ftflUi#4 0O«W*IrIO 

jSSMf4 4 0®»ttg^fc«fc«a*;£ft©ffE:frp 6# 
flFfflf*. CCT\ ffffi^lp6tt, MKELfcffE^p2 

trattftti^fifotcoT-fet), ffEtip5tt, wmm 

W 4 0fc^a-;WFM£fltf4 4 0©3W4»Cot3J¥ 
E*p6tfftffl*3.fc3ai8£n, SuizE^ff ffi^f p 1 t 

[008 1] $fc, t^a-^WBjSSPtJ 4 4 0<D#t&& 
£gfl4 4 4 tt, mi mnm(D*:iSa.~)l<m8i&-£®3 2 
A. 3 4 Afc|SIttK®|gj!B55 9fe«fct;®|g«P7 9rtKlR 

t3ot?^$nTi/^c 

[0 0 8 2] C3 LT«fi)c$tl/cll^ ; e> ; i--'U4 3 0 

tt, sg i mmvrmmtffiimtt 2 0 i;i^ti?a-;i/ 

[0 0 8 3] fiUJtti!BLfea3*ltW0Wl!it^a-;I/ 

5 ttimz&tcVimTwmmmw 4 0 KKaatf/stt-e 

C ttf 3 «fc •3^-&afi(D ; 6^a-;Wg^ 

gfltf 4 4 Ofc-rStfcsb^tSo 
[0 0 8 4] ^^-^4 3 0*3^ 

fc*S>a-;WBjSfflS#4 4 0O?¥tt^tCct3««^(p] 

[0 0 8 5] ^3^S60J©0»fe^a-/l/4 3 0T 
tt, 01 9t^-r<t-5tc, WfiSUBft 4 0 <0 2 OOllOffl 
t^2;a-;l#J«aJtt4 4 0*«*ii/u^, 

^4 0©4ooffliJffi(D-r^Tti:^v r i-;m : M^4 4 
0*tRii>atr«jSi:LTt.«fcV^o t/i, t^a-n^J* 
§BW4 4 0O*{*4 4 2MtL/c^ #&4 4 2tt 
S«TfeS*g«tt4 < , 2 0£>#t 4 4 4 Cf^ffl 
■TSffE*p6©E:to*3a$L3 5fc©?*fttf\ 
*3»ttT-^<tV>c 

[0 0 8 6] JM± % #arc®HS6flWBffifcov>TSttWL 

©T-tt^<, ^jx.tt, %2mmm<Dmwwm3 1 o©<t 
fig*^ i mmm(Dmm ; ezyoL-jv3 o tsfflr-sffm 

ififcfl»J©«}fit^a-;I/4 3 0«t5 ; tv'*i-;l'M 

SPtt4 4 0*^ 1 sfeMMojttnvtt 1 0*«tffrSStfB 
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[02] aw(*}gis9iW2oo«ii&*0y^r««SH-p 

[0 3] ®?fi€-^i-;I/3 O<D«B§»^3£«t0T- 

[0 4] 0 3 tfeltSttifetv'a— ;U 3 0 <D 4 - 4 ¥ffi 
©»rB0T:-fe§ o 

[0 5] ^v^-MMg&ft3 1 0*m*0tla*r£ff£ 
0T-$)5o 10 

[0 6] WlHM^4 0««bSrs«tf«ffil^-4-«dM 
f4^0TfeSo 

[0 7] 4 0t€-i?a-;WgjSaW3 lfcffl 

^tttfTBiti*:^-^ 3 o *Y&m-%w?itm7ss-$% 
[0 8] j8fis*ssfaw9o©«Be*fi»j^-r5jsHiBiTf 

[09] 1W9 7, »»R9 8 43«fctfx:/K7V-h 
9 9<Di»lS^J^-r5^0T-«5o 

[010] ||*0!l<D«iffi ; E:S>i-/U3 0<DMBMT«3o5 20 
WfitiJa— ;l/3 0 B<&— ^(ffffi*0!KVf SBrffiHT ' • 

[011] Hfig^ttjftt^a-^S 
Wb*i?3.-b3 0 C<D-SW)»f®*ff!l^-rS»fEBn? 

[012] mtm<ow&^3L-^3 o<vm&mT*hz 
[013] nsi^j©^«ffii oosjg«in?36aieH« 

[014] fgftfflOftmtft! 1 0<D$JM>lTfaBS«m* 30 
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